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In genera!, the greater the degree of stress assigned to a word In a ' ' - 
sentence, the longer its  vowei (or the vowel of its stressed syllables) w tll •/ : "“i  
. be, the hiyher w ill be the re la tive  pitch level of the word, and, to a certain 
extant,the greater w ill be the peak amplitude of its stressed sy llab le . Words 
assfgned l i t t le  re la tive  stress in a sentence, on the other hand, tend to- ~ ' : 
have shorter duration, lower re la tive  pitch, and less re lative  amplitude; further, 
the vowels In unstressed words reduce to ld(. I t  Is reasonable to assume ttiat 
words that are longer, louder and higher-pitched w ill be somewhat easier to 
identify than words that are shorter, softer and lower-pitched and contain re­
duced vowels; indeed, several experiments (Lieberman .1963, Ktatt and Stevens 
1972, Lea, Medress and Skinner 1973).have shewn th is to be so.
Previous research has shown that word stress level is a relevant factor 
In immediate processing d iff ic u lty  during sentence comprehension. Cutler and 
Foss (1973) presented subjects with sentences and asked them to listen for a 
speellied word-initial phonemo and to press a button when th is target was per­
ceived - longer reaction times (RTs) in this phonene-monitoring task (Foss 1969) «*■ 
are assumed to re fle c t greater processing d iff icu fty . They found that stressed 
words produce sign ifican tly  faster RTs than do unstressed words.
If  this difference is due merely to the effects of heightened in te l l i ­
gibility-, that is ,  to  the acoustic differences between stressed and unstressed 
words, no Important Implications follow for a model of the sentence compre­
hension process. Other research indicates, however, that some further dimension,
J beyond acoustic factors, is involved. Shields, McHugh and Martin (1974), using nonsense words embedded in sentences, found sim ilar phoneme-monitoring RT d i f f ­
erences between targets on stressed and on unstressed syllables to those found 
by Cutler and Foss. When they presented the same nonsense words as a lis t  rattier 
than efnbedded In sentences, however, there was no significant difference tn RT 
between stressed and unstressed target-bearing syllab les. Shields et a l . con­
cluded from this that the difference found in the sentences was not due simply 
to difference In the acoustic waveform of the stressed versus unstressed s y l l ­
ables; they hypothesized that the listener was using sentence rhythm to predict 
the location of upcoming accents and direct attention towards them.
If it  is indeed the case that the sentence processing mechanism u tilizes 
siiprasegmenta1 cues to determine the location of stressed items before they act­
ually orcur; a node! of the seiiieoct; t,ui'iprehension process must include such an 
operation. Unfortunately, however. Shields et a l . 's  results provide only slim 
evidence on which to base such a claim; the processing of a string of nonsense 
words, as In their control sequences, may be so foreign a task to subjects that 
the advantage of greater in t e l l ig ib i l i t y  of stressed syllables Is simply masked 
by an overall rise  in level of d iff ic u lty . (Support for this claim Is found ín 
, the fact that the mean RTs in their control sequences were considerably longer 
than tfe mean RTs to the same targets in the sentences.)
The c r it ic a l tes* of whether the RT advantage of stressed words is due 
simply to acoustic differences, or whether some further dimension Is Involved, 
must obviously use sentences rather nonsense strings, and preferably words 
rather than nonsense Items as targef-bearers. For instance, if  the same (acousti­
ca lly  Identical) word were sh*n to e l ic i t  different RTs depending on the supra-
segmental context in which it  occurred, the RT difference could not be due to 
acoustic variation in the word its e lf . But is it  possible to produce two sent­
ences which d iffer in suprasegmental contour and yet each contain d given word, 
acoustically identical in each occurrence? Yes, by splicing the tape. In the 
experiment to be described here, two copies of one recording of a word - I.e . 
two acoustically identical sequences - were spliced into two d ifferent contexts. 
These contexts consisted of the same words in each case, spoken however with 
two different intonation patterns. One pattern, intact, assigned high stress to 
the target-bearing Item, the other low stress. Once the orig inal target-bearing 
word had been removed from each oontext and the acoustically Identical replace­
ments Inserted, the one context predicted that the target-bearing item would bear 
high stress, while the other predicted that I t  would bear low stress. If  d i f f ­
erences in In te ll ig ib il it y  were soley responsible for tha previous RT advantage 
of stressed words, no difference should be found betwe n RTs to the target In 
the two different contexts. If ,  however, part of sentence processing Is the 
prediction of upcoming stress locations, and the RT advantage is due at least 
In part to th is, then the target word should produce faster RTs when I t  is em­
bedded in the context which predicts that i t  w ill bear high stress than when 
it  Is in the context which predicts its  stress level w ill be low.
The materials used In the experiment were as follows: twenty unrelated 
sentences were recorded in three versions. In one version, the target-bearing 
word was heavily stressed. In the second version, that word received very re­
duced stress, in the third version neutral, or intermediate, stress was assigned 
to the target word. In order to make the intonation contours sound natural, 
the three versions had different endings; however, the point at which the sent­
ences diverged was beyond the occurrence of the target. The target-bearing word 
was In each case a monosyllabic noun beginning with one of the three phonemes 
used as targets - /b/, /d/, /k/ - and it  occurred more than five  syllables after 
the beginning of the sentence, and not at the end of the sentence.
An example sentence is the following (phoneme target /d/>:
High stress on target: She managed to remove the d irt from the rug, but not the 
berry starns.
Low stress an target: She managed to remove the d irt from the rug, but not 
from their clothes.
Neutral (control) version: She managed to remove the d irt from the rug.
The re la tive  Increase and decrease In target item stress of the experimental 
versions In comparison with the control version has been obtained, as can be 
seen from the different endings, by manipulation of what is commonly called 
contrastive stress.
The target words were spliced out of a ll three versions of each sentence. 
The high- and low-stress target itaiiS were a\scaroad, aixj a copy of the iargeT 
Item from the control version of each sentence was spliced into their place in 
the f irs t  and second versions. The experimental sentences thus consisted of 
two versions of each sentence - one In which the Intonation contour predicted 
high stress on the target-bearing word, and one in which the contour predicted 
low stress on that word. The target word itse lf was, however. Intermediate in 
stress, and, moreover. Identical In each version.
Two tapes were constructed, each containing one version of each of the 
twenty experimental sentences plus forty f i l l e r  Items, twenty of these without
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Pbccurrence of the target. Predicted-high versus predicted-low stress was counter 
balanced across the two tapes for the experimental Items. Two further tapes 
were comp i I ed, containing the same f i l l e r  sentences plus the original high- 
and low-stress versions of the twenty'experimental sentences, balanced across ''s 
tapes for stress level. 't
The sentences were presented to subjects over headphones, and they were 
asked to press a button as soon as they heard a word beginning with the sound 
specified as target for that sentence. At the end of the experiment they were 
given a comprehension test; the scores were high, indicating that the subjects 
were indeed understanding the sentences.
The results for both the spliced and the orig inal, or unspliced, sent­
ences are presented In Table I .
Table I
Mean RT (msec) to presence of target phoneme
Predicted Predicted
high stress lew stress
Spliced sentences 378  ^ 417
High Stress Low Stress
^Unspliced sentences 294 403
Two separate analyses were performed on the results. A mean RT score 
tor each subject for each condition was computed and an analysis of variance 
performed on these scores; and a mean RT score for each sentence for each con­
dition was computed and a sim ilar analysis carried out. The combined results 
of these analyses allowed computation of the mln F 1 s ta t is t ic  (Clark 1973).
As can be seen from Table I,  the pred icted-h igh-stress targets e lic ited  
faster RTs than the predicted-low-stress targets. This difference was s lgn ifl-  
can+> mln F* (1,30) = 6.54, p<.025. The difference between the actual high- and 
low-stress target was in the same direction and nearly three times as large.
Thus the effect of predicted stress level, while large and sign ificant, does 
not account for the entire RT difference previously found between high- and 
low-stress woids.
It  did not appear that splicing of the tape had any effect in th is study. 
Although the sentences did not sound suprasegmentally normal, they also did not 
sound particu larly  strange. In order to see whether a predicted-high-3tress 
word having actually lower stress sounded consistently stranger (or less strange) 
than a predicted-low-stress word having actually higher stress, the experimental 
sentences were played to a group of subjects (not the same ones as In the RT 
task) who judged their "oddness" on a 5-point scale. There was no s ign ificant 
difference between their ratines of the oddness of predicted-low-stress and 
predicted-hIgh-stress sentences. In fact, there was also very l i t t l e  difference 
between the ratings given these sentences and the ratings given some normal 
sentences included in this jidgrnent task as f i l l e r  items, whereas some '"wei rd" 
sentences also included, produced by splicing together Into sentences single*
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words or short phrases from many different contexts, received ’'oddness" ratings 
Which were markedly higher.
In conclusion, th is experiment provides solid evidence for the prediction 
of upcoming stress locations as an Integral part of sentence understanding. An 
acoustically Identical word was perceived faster when embedded in a supraseg- 
mental context which predicted that It  would bear high stress than in a context 
which predicted that i t  would bear few stress. Obviously, th is difference can­
not be ascribed to superior in te ll ig ib il it y  of stressed words. Instead, the 
contextual variations must be the source of the difference. Exactly the same 
sequence of words preceded the target item in each ca?3; the only difference 
lay in the intonation contour. We are therefore forced to assume that the sent­
ence processing mechanism made use of this intonation contour' to determine the 
re la tive  stress level of (terns in the string before they actually occurred; 
further, special attention was apparently directed towards the high-stress items.
Presumably this focusing of attention Is not without purpose; it  must 
be assumed to fa c i l i ta te  the process of sentence understand!ng. What are the 
properties of stressed words which might aid the comprehension process, so much 
so that the processor finds it  s trateg ica lly  useful to focus attention on them?
On the one hand, as we have noted, tr\?se words have acoustic properties that make 
them more in te llig ib le  than other words In the string; on the other, they tend 
to correspond to points of high information in the sentence.
Either of these properties could be sufficient reason for i t  to be 
worthwhile to predict the location of high stress. Since stressed words are 
easier to decode, processing them faster might provide contextual aids in the 
decoding of neighboring words - and hence it  would be reasonable to search 
active ly for them, in order to speed the comprehension process as much as possible. 
S im ilarly , though, identification of the items bearing greatest Information In 
the sentence might also serve to aid identification of neighboring items. Whether 
one or both of these possible reasons for the prediction of stress location are 
valid Is a subject for further study.
Footnotes
* However I t  is planned to repeat the experiment using synthetic stimuli (which 
allow stress and intonation to be controlled Independently of the segmental 
aspects of the sentence), thus eliminating any possible effects of tape-splIcing.
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